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CHAPTER 3

DESIGN CRITERIA

3-1. Introduction. This chapter prescribes the superseded. Refer to appendix C in this manual for
criteria for the seismic design of buildings and other equivalent amendments to Chapter 21 of ACI 318-
structures based on an equivalent static force 89. In ACI 21.2.1, regions of moderate seismic risk
procedure. should be understood to be Seismic Zone 2; regions

3-2. General. The seismic design of buildings and c. American Institute of Steel Construction
other structures will be in accordance with the (AISC). The Manual of Steel Construction is the
criteria and design standards herein. The structural basic reference for steel construction in this manual.
system or type of construction will be based on a Because the SEAOC recommendations were
rational analysis in accordance with established completed before the 9th edition was published, the
principles of mechanics. Structures will be designed provisions for seismic design of steel frames given
for dead, live, snow, wind, and seismic forces. The in SEAOC Chapter 4 reference the 8th edition of
dead, live, snow, and wind loads will be as given in the AISC manual. The SEAOC references to AISC
TM 5-809-1/AFM 88-3, Chap 1. Every building or have to do with exceptions to AISC regarding such
structure and every portion thereof will be designed things as allowable stresses and width-thickness
and constructed to resist stresses produced by ratios. References in this manual to the AISC
lateral seismic forces in combination with dead and manual have the following format:  “AISC 1.4.1”
live loads as provided in this chapter. Materials and refers to Section 1.4.1 of the specifications in the
details will conform to the seismic provisions, AISC manual. To use the 9th edition of the AISC
applicable guide specifications, and criteria herein. ASD manual, refer to the conversion table on AISC
The provisions of this chapter apply to the structure in the specifications.
as a unit and also to all of its parts. In Zone 1, if the d. International Conference of Building
seismic base shear is less than one-third of the total Officials (ICBO). The SEAOC provisions refer to
lateral wind forces on the building, a seismic design the Uniform Building Code (UBC), published by
is not required. In Zone 0 there are no seismic ICBO.
requirements.

3-3. Seismic design provisions. The seismic to determine the factor Z are shown in figure 3-1.
provisions of this manual are in accordance with Seismic zones for specific areas are tabulated in
SEAOC, except as modified herein. They are ob- tables 3-1 and 3-2 for localities within and outside
tained from the following sources— the United States, respectively. Table 3-1 takes

a. Structural Engineers Association of precedence over the map. For sites not covered by
California (SEAOC). The 1990 edition of the the tables, note that the map boundary lines are
SEAOC recommendations, which includes approximate, and in the event of any conflict or
recommendations, appendixes, and commentary, is uncertainty regarding the applicable zone of any
the basic reference document. The SEAOC particular site, the higher zone will be used.
recommendations are discussed at appropriate
places in this manul. References in this manual to
SEAOC provisions have the following format:
“SEAOC 1D8a” refers to Section 1D8a of the
SEAOC provisions. Detailed explanations of the
SEAOC provisions will be found in the SEAOC
commentary.

b. American Concrete Institute (A CI). ACI 318
is the basic reference for concrete construction in
this manual. Chapter 21 of ACI 318-89 is the basic
reference for seismic provisions. References in this
manual to ACI provisions have the following
format: “ACI 21.3.1” refers to Section 3.1 of Chap-
ter 21 of ACI 3 18-89. The SEAOC recommenda-
tions are based on ACI 3 18-83, including ACI
Appendix A as amended by SEAOC. These amend-
ments, given in SEAOC Chapter 3, have been

of high seismic risk, Zones 3 and 4.

3-4. Seismic zone map. The seismic zones used

3-5. Seismic zone factor, Z. The factor Z is
determined by the seismic zone:

Zone 4, Z = 0.40
Zone 3, Z = 0.30
Zone 2B, Z = 0.20
Zone 2A, Z = 0.15
Zone 1, Z = 0.075

3-6. Types of occupancy. The following
descriptions of military service occupancy
categories supplement or modify SEAOC 1D4
unless other directions are given by the user agency.
Refer to SEAOC Table 1-C for SEAOC occupancy
categories.

a. Category I—Essential Facilities. These are
critical facilities that are necessary for postdisaster
recovery and must be kept operating continuously
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during and after an earthquake. This category building that houses the most important occupancy
includes facilities where damage from an earthquake can be shown to satisfy the requirements for that
may cause significant loss of strategic and general occupancy.
communications and critical mission response
capability. In addition to the items in SEAOC Table 3-7. Importance factors. The importance factor
1-C, the following are categorized as essential is a multiplier that increases the design lateral force
facilities: levels for certain occupancies. Values of I-factors

(1) Facilities involved in handling or process- for all occupancy categories are given in SEAOC
ing sensitive munitions, nuclear weaponry or ma- Table 1—D. Use of these I-factors requires that
terials, gas and petroleum fuels, and chemical or specific quality control requirements be met. These
biological contaminants. requirements are discussed in SEAOC.

(2) Facilities involved in operational missile
control, launch, tracking, or other critical defense 3-8. Approved systems. Any building designed
capabilities. within the scope of this manual must qualify under

(3) Mission-essential and primary communica- one or more of the classifications under general
tion or data-handling facilities. categories A, B, C, and D in SEAOC Table 1-G. If

b. Category II—Hazardous Facilities. These are there is doubt as to which of two classifications
defined in SEAOC Table 1-C. governs, the one with the smaller value of R .

c. Category III—Special Occupancy Structures. should be used. If the building does not appear to
These are structures where primary occupancy is be covered by any of the classifications, the
for assembly of a large number of people, where the structural system must be modified to conform to
primary use is for people who are confined (e.g., one of the classifications, or justification must be
prisons), or where services are provided to a large made for the argument that the structural system
area or large number of other buildings. Buildings in will satisfy the intent of the seismic design provi-
this category may suffer damage in a large sions as prescribed in SEAOC 1D9b.
earthquake but are recognized as warranting a
higher level of safety than the average building. An 3-9. Dynamic analysis. TM 5-809-10-1/
example of a special occupancy structure is one NAVFAC P-355.1/AFM 88-3, Chap 13, Sec A, will
having high-value equipment when justification is be used instead of SEAOC 1F when the dynamic
provided by the using agency. analysis procedure is used.

d. Category 1 V—Standard Occupancy
Structures. This category includes all facilities not 3-10. Quality control.
included in the categories above. a. General. The SEAOC provisions require that

e. Multiple occupancies. Buildings with multiple a certain level of quality control be provided.
occupancies will be categorized according to the Observation of actual structural performance in
most important occupancy unless the portion of the earthquakes has indicated that the details of design
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and construction often dominate the seismic SEAOC 1K requires that special quality control
performance. The SEAOC provisions are based on requirements be exercised during both the design
the premise that special design, construction review, phase and the construction phase of a project. When
inspection, and observation can improve the standard Department of Defense (DOD) quality
performance of the structure more effectively than control procedures do not meet the SEAOC 1K
reliance on increased design force levels. In Zones requirements, supplemental procedures should be
2, 3, and 4, for Occupancy Categories I, II, and III, initiated to meet these requirements.
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